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Abstract 
Indonesia is one of countries that has mega-biodiversity and has some potency on spices and herbs. Some of them 
have natural volatile oils or other components that influence on flavor and taste of some drinks and foods. This 
research was aimed to explore the possibility of some indigenous spices (ginger, lemongrass, kaffir lime and 
jasmine), which were extracted then added as flavoring agents on green and black tea. The extraction was conducted 
with two kinds of maceration methods, namely with ethanol 96% and hexane. The extracts were then evaporated 
with vacuum rotavapor. The kaffir lime was not extracted, but it was dried then grinded until Ø 0.5 mm. Black tea 
and green teas were determined by GC-MS and Spectrophotometry for EGCG and tannin content. Both important 
compounds of tea were found in the samples. The flavoring agents were added into black and green teas and 
evaluated by panellists. Results were dried black tea added with kaffir lime had highest rank and for brewed tea 
depicted, the black tea with flavoring agents of lemongrass and ginger, and green tea with ginger gained almost 
highest consumer acceptance.  
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1. Introduction  
Tea is a favorite drink in Indonesia, whether it serves as warm-drink for breakfast or afternoon break and cold 
drink for reducing thirsty in hot day.  Tea in Indonesia was produced normally from leaves of tea plant (Camellia 
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sinensis), which are processed into green, black and oolong tea. Indonesian people often consume green or black tea 
that is mixed with dried jasmine flower for its aroma and flavor.  
In Indonesia, tea industries play an important role in national economy, because they used more than 300,000 
workers and contributed for human living of 1.2 million people. In world tea production Indonesia has position 8 for 
tea production which produces 142,000 tonnes in 2011 (FAO, 2011). But the tea consumption of Indonesian people 
is very low, namely 201 gram/person/year and in position 46 in the world (Dewan Teh Indonesia, 2013) 
Economical potency of tea is very challenged, because the consumption is still very low and the need of tea 
increases. Development of tea drink has been developed by producing ready-to-consume drink and some flavors are 
added. Some indigenous flavors can be yielded from some spices and herbs. Actually a lot of flavoring agents for 
tea drink are sold in the market and also used for flavoring tea for soft drink. But normally they were not natural 
products, because of the price and quantity or yield, when they were extracted from natural sources. 
This research is designed for finding some indigenous flavors that are suitable for green and black tea and will be 
accepted by consumer. Some people tried also to mix warm tea with some spices to achieve certain flavor they 
liked. For example dried jasmine flower is usually used as flavoring agent for green tea in dried form, so that during 
the storage the jasmine flavor and taste appeared. But some tea producers want jasmine flower is in liquid form, so 
that it can be nebulized after tea is ready to be packed. The appearance of green tea should be better, because it 
should be no foreign particles mixed in tea. 
Based on this fact, some indigenous flavors are proposed by extraction of some spices and herbs, namely jasmine 
flower, ginger, lemon grass and kaffir lime. They were treated by extraction with organic solvents then were 
evaporated to reach certain viscosity level. The extract was mixed in certain concentration into the green tea by 
nebulizing it then sprayed into the tea. So the aim of this research is to find “new” indigenous flavors that can be 
used for giving flavor and taste in Indonesian teas. 
2. Material and methods 
Fresh jasmine flowers (Jasminum officinale), ginger (Zingiber officinalle), lemongrass (Cymbopogon sp) and 
kaffir lime (Citrus x. hystrix) were collected by traders and were sold at the traditional market. They served as 
samples for producing flavoring agent or extracted volatile compounds. The extraction methods were conducted into 
two types, extraction by heating with solvent and cold extraction (maceration) for some hours. The filtrate from 
extraction was thickened in rotavapor under certain under-pressure and temperature, so that the volatile compounds 
were still remained in the filtrate. 
For jasmine flower, they were dried at 45⁰C for 48 hours, and then were grinded until they passed the sieve Ø 1 
mm, before they were extracted with two methods. First method was maceration, in which the sample was soaked in 
ethanol 96% for 24 hours and stirred every 20 minutes. The liquid was filtered two times before it was evaporated in 
vacuum rotary evaporator at 60⁰C. The thickened filtrate then was poured into porcelain cup then evaporated in 
water bath at 70⁰C. 
Second method of extraction was maceration, the sample was soaked in polar solvent (hexane) with ratio 
jasmine: hexane = 1 : 2-4 for 6-12 hours, then filtered. Supernatant was soaked again like the treatment before. The 
extract was evaporated by vacuum evaporator at 35oC and pressure 130 mmHg. The extract was added with alcohol 
then filtered 7-8 times for removing waxes precipitate, and then clear extract was evaporated again under same 
condition above, until the extract of jasmine flower was obtained. 
Peels of kaffir lime were cut into small pieces before they were dried by oven 50oC for 24 hours and microwave 
oven 0.9 kW for 5.5 minutes. After the drying the peels were grinded till the size about Ø 0.5 mm. The soft granule 
of kaffir lime peels was kept in aluminium foil to maintain its flavor when added into the green tea. 
For lemongrass and ginger, the fresh ones were cut into small pieces 4-6 mm then they were distillated for 5 
hours in the boiling water (at 100⁰C). The yielded extracts were kept in the refrigerated condition. 
Determination of epigallocathecin gallate (EGCG) was done by Gas Chromatography-Mass Spectrometry (GC-
MS) and determination of tannin in samples of tea was conducted by spectrophotometry methods. 
Sensory evaluation was conducted by using tea consumers and experts from tea producers (PT. Pagilaran) to 
evaluate color, flavor and taste of brewed teas, which were green and black tea with indigenous flavoring agents. 
Flavoring agents were added with following steps: 2 ml jasmine extract added with 8 ml distilled water then 
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nebulized into 10 g tea; 1 ml lemongrass or ginger extract added with 9 ml distilled water then nebulized into 10 g 
tea; 0.5 g kaffir lime peels added into 10 g tea. The brewing process followed instruction in SNI 01-3945-1995. 
3. Material and methods 
The previous research result showed that the yield of indigenous spices in very low, namely for jasmine was 
0.9% (v/w); lemongrass 0.4% (v/w) and ginger 0.2% (v/w) respectively. But the yield as indigenous flavoring agents 
were explored more detailed to find out the best condition to achieve higher yield of extraction and to implement 
into green or black tea. The results of jasmine flavor extraction were depicted in Table 1. 
Table 1 Jasmine flower extract (maceration method with ethanol) 
Composition  Value  
Jasmine flower powder (g) 198.01 
Ethanol 96% (ml) 1250 
Yielded extract (g) 4.94 
  
The yield of jasmine extract, which was macerated with hexane showed, that from 5 kg fresh jasmine flower 
produced only 32 ml jasmine oil or 0.54%). But this extract was brighter and has more intensive aroma comparing 
with the first method (maceration with ethanol). 
By the extraction of kaffir lime peels, two kinds of drying equipment were used namely oven and microwave 
oven. The oven was set up by temperature of 50oC for 24 hours and the microwave was set up for 0.9 kW for 5, 7, 9 
minutes respectively. The results were shown in Table 2. 
Table 2 Loss on drying of kaffir lime peels 
Equipment Fresh weight (g) Dry weight (g) Loss in drying (%) 
Oven 50oC- 24 hours 285.61 36.47 104.17 
Microwave oven 09. kW – 5.5 minutes 49.83 26.37 13.14 
    
Both results showed that they had same quality level in term of color and flavor. The extraction of lemongrass 
and ginger were conducted with distillation apparatus with higher capacity of raw materials, because the extraction 
yields of both spices were very low. Furthermore the extraction process was tried to use the fresh raw material to 
reduce the preparation step and to achieve more produced extract of them. The extraction was done by temperature 
of 100oC for 5 hours and used water as solvent. The average yield of ginger was 0.2% and lemongrass 0.12% 
respectively. 
Determination of epigallocathecin gallate (EGCG) and tannin content in black and green teas was conducted by Gas Chromatography – Mass 
Spectrometry and Spectrophotometry Methods. Both results were shown in Table 3 and  
 
Table 4. 
Table 3 Determination of EGCG content 
Sample  Weight (g) EGCG in sample (Pg) EGCG (%) 
Black tea - pekoe 0.2003 1.52671 0.31 
Green tea – pekoe 0.2009 1.51429 0.30 
Freeze dried after withering  0.2002 1.34137 0.29 
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Total tannin – equivalent 
tannic acid (%) 
Black tea – pekoe 0.1004 100.4 28.825 28.71 
Green tea – pekoe 0.1008 100.8 28.383 28.16 
Freeze-dried after withering process 0.1021 102.1 27.572 27.00 
 
Both results depicted that the samples of tea contained important and specific components for achieving specific 
flavor and color of tea, when they were added with some indigenous flavoring agents. EGCG and tannin have 
important roles for establishment of color, taste and flavor of teas whether they were before and especially after the 
brewing with hot water.  
Furthermore, this research was continued by conducting sensory evaluation of black and green teas added with 
some indigenous flavors before and after the brewing process. The sensory evaluation conducted twice, one was in 
the laboratory of Quality Analysis and Standardization – Faculty of Agricultural Technology UGM and other was in 
PT. Pagilaran (tea factory) – Batang. In the laboratory the panelists were technician, academic staffs and students 
(12 persons) and in the factory of PT. Pagilaran were tea experts (3 persons). The results are shown in Fig. 1.  
 
  (a)                                                                                           (b) 
 
Fig. 1 (a) Result of sensory evaluation on black and green tea (b) Result of sensory evaluation on brewed tea 
In general, the panelists liked appearance almost all served black tea and some of green teas. Although the color 
was brighter, the freeze-dried green tea had lower acceptance than teas in the market. Overall in dried tea, black tea 
added with kaffir lime had highest rank. For brewed teas, teas added with flavor of jasmine, ginger and lemongrass 
achieved highest value on aroma/flavor. However the panelists depicted, that they liked taste of black tea than green 
tea. Overall the black tea with flavoring agents of lemongrass and ginger, and green tea with ginger gained almost 
highest consumer acceptance. 
4. Conclusion  
1. Some indigenous spices and herbs (jasmine flower, lemon grass, kaffir lime and ginger) were suitable for 
flavoring agent of green and black tea. They were extracted by maceration and evaporation. They were added 
normally by nebulization. 
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2. Content of epigallocathecin gallate (EGCG) and tannin of teas were determined by GC-MS and 
Spectrophotometer, and they remained in tea although some processing steps occurred. 
3. By sensory evaluation the black tea added with lemongrass and ginger, and green tea added with ginger was 
accepted in the highest rank by panelists, therefore, were potential to be developed as new tea products. 
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